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MICHOBIOIOGICAL STATIONS IN THE SITOY OF OiX DEPOSITS 


The microbiological detail of the Institute of Microbiology vhlch took part 
in the complex expedition of the Petroleum Institute of the Aoadeaiy of Sciences 
USSR has returned o The work carried out by them Invoi.ved ^he study of microbiological 
p^'oeopses In the decomposition of organic substances in "buried" deposits «• 

In conducting geological explorations in search of oil it is essential to 
know whether the combustible gases are formed because of the decomposition of the 
oil or whether tho oil may bo formed from the combustible gases through their 
condensation under the high preseures which normally exist in oil deposits* In 
the first case, the presence of gas may serve as an Indication of largo oil deposits; 
in the cacond. case, it is impossible to count on the presence of any appreciable 
deposits of oil* 

To the '*ork of geologists and chemists ir this liold have been added the efforts 
of microbiologists. They considered that in case methane, tho basic c<miponent of 
combi^stihle gases, is formod because of the decomposition of oil, then there would 
have to be foxmd, In the water layers below the oil deposits, oi*«anisme vhlch break 
down the hydrocarbons of the oil to form methane. In case tho metliane is not formed 
as a reoul^ a breakdown of the oil, then its source could be the decomposition of 

fatty acids or tho process of condensation of hydrogen and carbon dioxide. 

The first group of the detail, under the leadership of Doctor of Biological 
Sciences S, I. Kuznetsov, removed core samples of rock fi'om the locality of gas'-oll 
fields and aijalyzed the samples for the occurrence of various bacteria which might 
take part InHbe following phenomena: (l) breakdown of heptane with formation of gas; 

(2) breakdown of fatty acids with formation of gas; (3) condensation of hydrogen 
end carbonic acid Into metheuie; and (L) oxidation of organic substances through re- 
duction of sulfate^s. Preliminary data shoved that the Permian deposits of the Kazan skly 
And Kungurskly ■ strata are characterized by a vigorouo procese of reduction of sulfates 
which flow In the water below the petroleum layers. 

It appears that hydrocarbons will serve as a source of organic matter for the 
desulfurizing bacteria since this process was also found in cultures where the only 
source of carbon was heptane* Contemporary processes of methane fomatlon, 
according to the data of mlcrobioloclcal analysis, can take place only in the 
deposits of the Kungurskly layer. Here, condensation of carbon dioxide and hydrogen 
can take place on the rocks with subsequent breakdown of compounde of the fatty 
acid type and for/oaticn c" methane. 
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COHFIIETITiAL 


l:=cict'ir.la capatilo of 'bro.akirig* down the rvatrclocjTk , -with forniat ion of gae , *, - 

cheer ved only in media with nitrates, in t'iioao cultures, after a nonth of iiooti*. 
haticn, the cll was ccmpletely eaturated vrlth gas huhtlos. Eowever, la cal'twaft , 
with ammonium nitrate, gas did roA- foriHo l^lS'glyee a hasie for suppOBlng th# 

jgas huhhleo consist of nitrogen and were formed as a result of denltrlfloatlontjf' and v, 
th© oil Itself: serves only as a source of organic ; matter for thee© haoterla* la 
the: deposits of the carbonaceous period there whabeoevar of 

organloma capable of breaking doTO the oil With formation of gaese. Four cor® 
sampleB/ircmi the I)©vcnlan deposits were analyzed 'without any Indication of oil; 
they all. appeared to be wlthbut life. Thus:, nowhere were there any signs of 
miorporganlsris capable of breaking down oil with foiTDatlbn of ccombuetlble gasecB 

The second group of the detail, which included X> i)* Shtu:^ and Yu# I. 

Sorokin, investigated the water below the petroieum layers of oil fields and 
provided the comparatiye chi^acterlatlc of the mlcroflara In these waters In th® 
Deyorilan and lover caiXoniforous deposits , in a number' of cases, tlio water be- 
neath the petroleum layers contained an enomous quantity of bacteria — up to 
7 million per cubic centimeter, IncludSng up t.b IQ^OOO: per liter of the oubfate- 
reducing type. This in itself Is an Indication of the significance of mloroblolCglcal 
factorB in Investigations of oH deposits* 
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